Protective effects of arjunolic acid against cardiac toxicity induced by oral sodium nitrite: effects on cytokine balance and apoptosis.
Sodium nitrite, a preservative used in meat products, helps in the production of free radicals, leading to increased lipid peroxidation, which plays a vital role in posing toxic effects in different body organs. On the other hand, arjunolic acid possesses antioxidant properties and plays protective roles against chemically induced organ pathophysiology. We investigated the effect of sodium nitrite on cardiac tissue in rats on the inflammatory cytokine balance and the type of induced apoptosis, and we analyzed the protective role of arjunolic acid. Sixty adult male Sprague-Dawley rats were injected with 80mg/kg sodium nitrite in the presence/absence of arjunolic acid (100 and 200mg/kg). Cardiac pro-inflammatory cytokines (TNF-α and IL-1β), c-reactive protein (CRP) and anti-inflammatory cytokines (IL-4 and IL-10) were measured by ELISA. Cardiac mitochondrial activity (cytochrome-C-oxidase), JNK activation and apoptosis (caspase-3, caspase-8 and caspase-9) were assessed. Sodium nitrite resulted in increased TNF-α (1.6-fold), IL-1β (3.7-fold) and CRP (2.4-fold) levels accompanied by 52%, 59% and 40% reductions in IL-10, IL-4 and cytochrome-C-oxidase, respectively, as well as enhanced JNK, caspase-3, caspase-8 and caspase-9 activities. Arjunolic acid markedly ameliorated these effects. Arjunolic acid attenuated sodium nitrite-induced cardiac damage in rats and restored the normal balance between pro- and anti-inflammatory cytokines. Moreover, arjunolic acid protected cardiac tissues from both extrinsic and intrinsic cell death pathways.